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printing process and machine 

f 

f:he present invention concerns a printing process for 

i 

Sheets of documents, such as securities, banknotes, checks , 
5 |CD and passports. | 

- i \ 
i i 

$7he present invention also concerns a printing machine 

^ui table for carrying out the process according to the 
gLnvention. 



10 j 



• printing processes and machines are known per se in the 
jprior art. For example r US patent 4, 574, 696 , the content of 
^hich is incorporated by reference in the present 
Application, discloses a rotary printing press for the 
15 Simultaneous multicolour printing on both sides of a web or 

jbheet. The advantage of this machine consists in that it 

i 

permits exploiting simultaneously two totally different 
r 

ftiethods for printing in a single pass an offset image on 
jpne side and an "Orlof" image on the other side, thus 

t 

20 Offering the user for the first time the possibility of 
printing notably safety backgrounds on both sides of a bank 

■ 

fiote through two different methods; this increases the 
if 

feafety against forgery and in addition makes printing 
pperations more economical because the user is not 
25 Compelled to use two separate machines, 

n 

jknother printing machine is known for example from US 
patent 4,640,189, the content of which is incorporated by 
Reference in the present application. [ This printing machine 
30 pan print on both sides of a paper web either an image with 
juxtaposed colors by means of a typographic plate inked 
^respectively by a collecting cylinder inked* in turn by 
^elective inking cylinders the number of which corresponds 

s 

? I 

. i 
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fco the number' of colors, or an image with superposed color's 

$uid designs by means of the plate cylinders substituted for 

selective color inking cylinders and provided with 

printing plates inking a corresponding offset cylinder and 
*> 

5 *pf which the number corresponds to the number of colors and 
Resigns, or an image of each of the above-mentioned type, 
for this purpose, the machine comprises a first pair of 
planket cylinders operating either as collecting cylinders 
jpach adapted, to ink: a cylinder carrying said typographic 
10 folate of which the image is transferred via an intermediate 
jcylinder to another blanket cylinder of a second pair on 

c 

jtha paper, or as offset cylinders contacting said other 
planket cylinder, or operating one as collecting cylinder 
pnd the other as an offset cylinder. In all cases, the 
15 paper passes between the blanket cylinders of the second 
pair > 



V 

* 

n 



|Uiother printing technique so called silk-screen printing 
|Ls also known in the art. For example, US patent 6,105,172, 
she content of which is incorporated by reference in the 
present application, discloses a silk-screen printing 

with a printing cylinder engaging two stencil 
pylindere for printing at least two non- overlapping areas 

colors using the one printing cylinder. 

* 

\ 

jjrhe idea of the present invention is to propose a printing 

■v 

<• * 

jpystem that needs less space to be implemented and also 
^hat is more efficient and quicker than the known printing 



pYB terns 



30 I 

3 



3Et is therefore an aim of the present invention to improve 
fphe known processes and machines . 1 



r 
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ft is another aim of the present invention to provide a 

J 

printing- machine that can be built as 'a modular unit- 



r 

1 



ft is a. further aim of the present invention to provide a 
printing process and machine that are » faster than the known 
jpne. 

5 
I 

fo this effect, the invention is defined by the features of 

« 

f:he claims . 
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|rhe invention will be best understood by the description of 
kn exemplary embodiment -and of the accompanying drawings in 

— ■ 

Vhich 

m 

z 

■ 

I 

Figures 1 to 4 show in succession the preparation steps for 
£he printing of a sheet while carried by a chain conveyor 
Recording to the present invention, 

9 
I 

figure 5 show a top view of a printing cylinder according 

i 

Jbo the present invention. 



I 

|ks shown in figure 1, a sheet 1 is transported by a chain 

jponveyor 2 with a chain gripper system 3, as is well known 

jjLn the art of printing machines. As schematically disclosed 

25 |Ln this figure 1, the chain conveyor 2 also passes between 

"fwo cylinders, a printing cylinder 4 'and a screen cylinder 

p, both cylinders being used for the printing operation. 

|rhe screen printing technique per se is known in the art, 
• t 

jand reference is for example made to, US G, 103,172 for the 
30 pake of completeness. As represented, the printing cylinder 
|Ls driven by an independent motor 6 which is able to vary 
iphe rotational speed V pc of the printing cylinder. The 

printing cylinder 4 comprises at least one cylinder pit 7 

5 
1 

i 1 

r i 

fG/L Gl64d2£P.25Ldpt 
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fxt.li a leading edge 9 and a trailing edge 9 of the printing 
pylinder 4 r said pit being intended to receive tlie chain 
pipper system 3 of the chain conveyor 2. The printing 
jpylinder 4 is also subjected to vacuum aiir to maintain the 
5 Jjheet on the printing cylinder 4 during the printing 
Operation. The suction air- (vacuum) is created by a vacuum 
jpystem with at least an aspiration pump 10 which is 
Connected to ducts in the printing cylinder 4 to apply the 
Ruction air to the sheet 1 being printed. 



014 



10 



fcn addition, the screen cylinder 5 is moved away from the 
printing cylinder 4 when not in printing operation, with 
£he doctor blade 11 being lifted to avoid damaging the 
jbcreen, as represented. 



15 



T 

P 
t 

> 



25 



fa figure 2, the gripper 17 of the chain gripper system 3 
jfLs entering the pit 7 of the printing cylinder 4. For 
Avoiding a collision of the front Bide of the gripper 17 
jj»rith trailing edge 8 of the cylinder 4, the speed of the 
20 printing cylinder V pc is adjusted by regulating means 
feting on the motor 6, known per se In the art, such that 
jbhe front side of the gripper is coordinated with the 
jprailing edge S of the cylinder 4. During this operation, 
jAe screen cylinder 5 and the doctor blade 11 preferably 
remain shifted away from the printing cylinder 4, for 
jbxample lifted to avoid a collision with the chain gripper 
jbystem 3 m 

I 

jpn figure 3 r the chain gripper system 3 is now j in the pit 7 
jpf the printing cylinder 4 and the speed of 'the cylinder 

pi 

$/p C is increased relatively to the speed of the chain 
gripper system V c in order for the b^ck side iof the chain 
gripper system 3 to attain the leading edge ^ of the 

j ; j 

L 
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4. This is necessary to" start the printing 
Iteration with a minimal white margin on the sheet 1. 
kring the phase .represented in figure 3, the doctor blade 
il and the screen cylinder start going into position (i.e. 
flownwards as represented in figure 3) to be able to carry 
|>ut the printing operation. 

\n figure 4, the beginning of the printing operation is 
f,hown. As represented, the screen cylinder 5 is brought 
into contact with the printing cylinder 4 and the doctor 
ilade 11 is applied against the screen to carry out the 
printing operation per se on the sheet 1. The screen 
printing technique is known as such in the art of printing. 
During the entire printing step, the sheet is held by the 
phain gripper system 3 of the chain conveyor 2, and the 
^heet is further maintained against the printing cylinder 4 
|it the printing nip between cylinders 4 and 5 by the 
^plication of vacuum air through the surface of the 
Sprinting cylinder 4. This technique is also known per se in 
the art. Preferably, the printing speed, that is the speed 
U rotation of both cylinders 4, 5 is slightly higher than 
Le speed of the chain conveyor 2 to avoid production of 
huLsprints due to a speed difference between the chain 
gripper system 2 and the cylinders 4, 5 and maintain the 
proper relative position of gripper 17 and pit 7. 

£n order to carry out the displacement movements of screen 
Cylinder 5 and blade 11, it is possible to use numerous 
feeans such as excentrical systems, or 
30 Activated means, all well known in the art. 



. . . 

Irhe printing cylinder may also comprise more than one pit, 
£or example two or three pits which would then correspond 

! : 
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J 

to successive chain grippers systems 3 on. the chain 
lonveyor 2 . The principle indicated ' above would then be 
^PPlicable to such configurations "for each successive 
Iheet . 

I 

K 

u ■ 

t 

^ printing cylinder according the present invention is 

Represented in top view in figure 5 > The cylinder 4 
E 

Comprises a pit 7 along its entire transversal length and 
\. by an M beld by b „ rin3s 13 . ^ ^ 

^onveyor 2 comprises two parallel running chains 14 r 15, 
Running perpendicularly to the axis 12, said chains 

Supporting the gripper system 16 per se and being situated 

f 

on both sides of the cylinder 4- The chain gripper system 3 
jpomprises several grippers 17 mounted on a chain gripper 
jpystem 3 attached to the chains 14, 15 and said grippers 17 
fiold the sheet 1 to be printed* As such, the chain gripper 
|system 3 is known in the art of sheet transporting devices 
jbor printing machines. 



20 jphe printing cylinder 4, as mentioned above, is linked to a 

T 

iz-acuum system, schematically represented in figure 1 by 
^>ump 10 linked to series of holes 18 (see figure 5) to 
fnaintain the sheet 1 pressed against the cylinder 4 during 

the printing operation and allowing the cylinder 4 to drive 

r 

25 j|:he sheet 1 being printed at the cylinder speed V. 



L 

{Phis vacuum system is synchronized such that vacuum is 

n 

japplied to the sheet being printed only in the zone in 

i 

phich the printing is carried out. Accordingly > each row of 

. ■ 

£ioles parallel to the axis of the cylinder is subjected to 

i 

l^acuum in turn, depending on the position of the cylinder 
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fhe process according to the present invention' is 

u 

particularly advantageous to carry out a recto-verso sillc- 

|creen printing^ 

\ 

V 

I 

depending on the configuration of the machine, it can be 
fiseful to add a drying unit to dry the printed sheets. The 
frying unit maybe an UV drying unit or other equivalent, 
Juch a drying unit is particularly useful when carrying out 
k recto-verso printing of the sheets. 
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p.. Process for printing succeesive sheets of documents, 

V 

j^uch as securities, banknotes, checks, ID and passports, in 
5 fchich. said sheets are transported by a chain gripper system 

successive grippers attached to two parallel 
phains and a printing unit, wherein the successive sheets 

X 

pre printed in said printing unit while being held by the 
fchain gripper system- 
10 ) 

a 1 

I 

f- A process as claimed in claim 1, wherein the printing 
jjinit comprises a printing cylinder and a silk-screen 
Cylinder, said printing cylinder comprising at least a 
Cylinder pit for receiving a gripper of said chain gripper 
15 System. 



f' 
r 

I 



B- A process as claimed in claim 1 or 2 , wherein the 
phain gripper system has a chain speed V c , the printing 
pylinder has a printing cylinder speed v pc , wherein both 
20 |speeds are synchronized such that a gripper enters said 
printing cylinder pit at the trailing edge of said 
jbylinder, wherein said speeds are then relatively modified 
fsuch that said gripper arrives at a leading end of said 

P 

jpylinder when said screen cylinder starts to deposit ink on 

25 fzhe sheet being printed. 

8 
.* 

■ 

H- A process as claimed in claim 3, wherein said relative 
jftodification of speed comprises an increase of the printing 
Cylinder speed v pG , 

30 | ! 

*• 

^- A process as claimed in one of claims 1 to 4, wherein 

the speed of the printing cylinder and of the inking 

> 
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Cylinder is slightly higher than the .chain speed. V c during 



fehe printing operation. 

I 



ija. A process as claimed in one of claims 2 to 5, wherein 

5 "iphe inking cylinder is shifted away from the printing 

jpylinder to allow the cylinder pit to receive the gripper 
x 

^nd the inking cylinder is shifted ; towards the printing 
Cylinder to allow the printing operation. 

10 y . A process as claimed in one of claims 1 to 6, wherein 

k 

puring the printing operation,, the sheet is maintained! 
^.gainst the printing cylinder by vacuum. 



A printing machine for planar objects (i) such as 
jpheets, securities, banknotes, checks, ID and passports and 
ther similar documents, comprising at least a printing 

cylinder (4) , an inking cylinder (5) and a chain gripper 

I 

transporting system (2,3,14,15,16) with grippers (17), 

•* 

^herein the printing cylinder (4) comprises at least one 



transversal pit (7) for receiving said chain gripper system 
jj(3) such that the inking cylinder (5) inks the planar 



jpbject (1) while said object (1) is held by said chain 
ferripper system (3) . 



i 



p. A machine according to claim 8, wherein said printing 
Cylinder (4) is driven by an independent motor (6) . 

jjLO. A machine according to claim 8 or 9, wherein said 
linking cylinder C5) is shift able towards and away from the 
rinting cylinder (4) by shifting means to allow the chain 
gripper system (3) to enter in said pit (7) before 
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A machine according to one of claims 8 to 10 , further 
comprising an aspiration system (10,18) for applying vacuum 
£o the printing cylinder (4) , 



j 



yz. A machine according to one of claims 8 to 11, further 
Comprising at least one drying unit. 
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Abstract 
— 



[he machine comprises at least a printing cylinder (4> . «. 
Wing cylinder (5) and a chain gripper transporting system 
L,3) with grippes (17). The printing cylinder (4) 
Lmprises at least one transversal pit (7) for receiving 
Lid chain gripper system (3) such that the inking cylinder 
b) inks the planar cbject CD "hile said abject (1) is 
held by said chain gripper system (3) . 
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